1 transcription factor gene (HMX1) have been associated with oculoauricular anomalies (OMIM 142992) and the rare Oculoauricular Syndrome (OMIM 612109) (Schorderet et al., 2008) . Here, it is proposed that the reassignment of HMX1, recent evidence from animals, and overlapping copy number variations (CNVs) indicate that CNV of a downstream evolutionarily conserved enhancer region (ECR) of HMX1 and/or the gene itself may be alternative causes of these and other phenotypes.
In man, five copies of a 750 kb amplicon within 4p16.1 were found to co-segregate with microtia and nasolacrimal duct imperforation in 10 members of a three generation family of whom 3 also had eye coloboma (Balikova et al., 2008) . As this amplification was cytogenetically visible, contained a high proportion of segmental duplications (SDs) and, at the time, no relevant dosage sensitive genes (Figure 1a ), this author suggested that it might be a benign euchromatic variant (Gardner, Sutherland, & Shaffer, 2012) . However, no CNVs of this amplicon were found in 200 normal individuals (Balikova et al., 2008) and the majority of CNVs in the Database of Genomic Variants (DGV) now coincide with the SDs and the sequence gap between them ( Figure 1a ).
The HMX1 gene was originally mapped to 4p16.3 (hg18 chr4:279,194-283,964 ) but subsequently reassigned to 4p16.1 (hg 19 chr4:8,868,773-8,873,543) . Although not peer reviewed, it was suggested in a more recent abstract that a 1.55 Mb duplication of the HMX1 and carboxypeptidase Z (CPZ) genes might be the cause of the microtia and hemifacial macrosomia found in an affected proband and apparently unaffected mother (Dipple, Lee-Barber, & Quintero-Rivera, 2013) (Figure 1a ). This family and the reassignment of HMX1 support the idea that the original amplification was indeed a rare pathological quintuplication CNV of 4p16.1 (Balikova et al., 2008) .
In the dumbo rat, misplaced ears mouse, and crop-eared highland cattle, duplication and deletion of an~300 base pair noncoding ECR downstream of HMX1 have also been associated with a number of abnormalities of the ears and eyes (Koch, Bruggmann, Tetens, & Drögemüller, 2013; Quina et al., 2012; Rosin et al., 2016) . In mice, proteins produced by three Homeobox genes involved in embryonic patterning (Homeobox a2, Myeloid ecotropic integration site homeobox, and pre-B-cell leukemia homeobox 1) are thought to regulate Hmx1 expression by acting cooperatively on this ECR via a core 32 bp sequence (Rosin et al., 2016) . Using the University of Santa Clara, California (UCSC) lift over tool, the duplicated ECR in cattle corresponds to a 307 bp region between HMX1 and the CPZ genes at a locus 
